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TITLE 

CONTRAST MEDIA FOR ULTRASONIC IMAGING 
BACKGROUND OF TOE T *VEMTTOM 

Field of the Tnvenfrj^ 
5 This invention relates to the field of ultrasonic 

imaging, and more specifically to the use of polymers as 
contrast agents for ultrasonic imaging. 
Description of the Prior 

There are a variety of imaging techniques that 
10 have been used to diagnose disease in humans. one of the 
first imaging techniques employed was X-rays. in X-rays, 
the images produced of the patient's body reflect the 
different densities of body structures. To improve the 
diagnostic utility of this imaging technique, contrast 
15 agents are employed in an attempt to increase the 

differences in density between various structures, such as 
between the gastrointestinal tract and its surrounding 
tissues. Barium and iodinated contrast material, for 
example, are used extensively for x-ray gastrointestinal 
20 studies to visualize the esophagus, stomach, intestines and 
rectum. Likewise, these contrast agents are used for X- 
ray computed tomographic studies to improve visualization 
of the gastrointestinal tract and to provide, for example, 
contrast between the tract and the structures adjacent to 
25 it, such as the vessels. or the lymph nodes. Such 

gastrointestinal contrast agents permit one to increase the 
density inside the esophagus, stomach, intestines and 
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rectum, and all w diff 

system trom surroundin^^u^!' 9aStroi »testinal 

Ultrasound is a mora rm*.!—. • 
which, u»li*e x-rays, does not teChni ^ 
* instead, i„ ultrasound, sound l 

Patient. These sound we7 " * ° into a 

in the patient and are rlceivld T f ">» tissue 

i-ge. Since ultrasounHoe, T""^ t0 **» « 

to produce these images uHL !"* * ionizln * radiation 
10 safer to the Patient^an^T f ^ ^ ^ « 
Ultrasound, however, 

suffers at + 4*^ ^ tecnjli< I Ues * 
comparison to x-rays, parti^l^ne- f?" Clarity *» 
gastrointestinal tract is i™, 5 " ^ °* the 
*a*or problem, is the^rese^T I ** one 
5 which results in shadoof 2 

Shadowing, in turn, pr^ts ^ « 
Penetrating beyond tie 1"/^! ""~*« from 
prevents visualization^ of f int6rface ' «* thus 
bother problem wit* ultral^^T" 8 near ^ air pockets. 
> accent .^J*^^ * 

that are only minimally reflet ±S ' structures 

and, therefore, result inT? f °* ^ 

P-blems are particu"^ ^1™^ ^ ""« 

region, with its many sl , C ^ ^ ' ast "intestinal 

adjacent fluid-fmj ^cos^lL ^ ^ 

containing lun.cn. „ Zllll \ T** *** 0ttmtt flUid ~ 

for ultrasound, the ^11"^ Wta W « e available 

usef Ul „ess of ultraso^s L ^ ^ 

Particularly in the JlZ ? Paging modality, 

neatly enhLcl ^"^^l region, would be 

solve the ^J^^^ *~ — Pted to 
ultrasonic by ^t^^T^ 

gastrointestinal tract. J * * ^ " ll tne 
simply mix with the gas and ^ fu » dto . 

resulting from the d«L, ° f toe lowing 

* "»« tne presence of air/«u<ri ^, 
remained, m additi n * J/ interfaces - 

iti n, the fact that water is abs rbed by 
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the bowel decreased its ability to serve any meaningful 
contrast enhancement function distally within the tract. 
Furthermore, the water is hypoechoic, and its presence 
adjacent to the fluid-filled hypoechoic mucosal lining of 
5 this region resulted in little differentiation of the tract 
lumen and from its lining. Intravenously administered 
glucagon has been employed in connection with such 
gastrointestinal imaging, since glucagon administered in 
this fashion relaxes the bowel by decreasing peristalsis. 
10 Although a helpful ultrasound adjunct, this, however, does 
not address such problems as shadowing caused by air/fluid 
interfaces and low differentiation caused by the presence 
of adjacent hypoechoic structures. 

The need is great for contrast agents useful in 
15 ultrasonic imaging of various regions of the body, 

particularly those useful in imaging the gastrointestinal 
tract. The present invention is directed to these 
important ends, 

SUMMARY Qg THE TWVTTtrTTr^ 

20 The present invention is directed to a contrast 

medium useful for ultrasonic imaging. 

Specifically, the invention pertains to a 
contrast medium comprising an aqueous solution of at least 
one biocompatible polymer, wherein said biocompatable 
25 polymer is coated with and/or in admixture with at least 
one silicon containing compound. 

The invention also pertains to a contrast medium 
comprising an aqueous solution of at least one bio- 
compatible synthetic polymer*- 
30 The invention further pertains to a contrast 

medium comprising an aqueous solution of cellulose. 

Further, the subject invention encompasses a 
method of providing an image of an internal region of a 
patient, especially an image of the gastrointestinal region 
35 f the patient, said method c mprising (i) administering to 
the patient ne r m re f the af rementi ned contrast 
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media, and scanning the patient « 

i-Sin* to obtain visiJe 2^1^°^ 

5 patient, especially in the llllT* ! 1868864 " SSUe in * 

— sir ~ -s: - 

The present ultrasound eont™ B * 
Particularly useful when empioy^T- *" 
region, serving to improve IlSSJlf gaStroin testinal 
within the tract and provLI^ 1 ! 9- 

di«erent from the a^t ZTJ** echogenicity 

become vorTlll™*™" T*T °' lnV « ntion 
Ascription wheT^T th \ t ° llov ^ bailed 
20 drawings. *" COn ^^«n vith the Gloving 

gastrointestinal tra« of ^ °' a ° f th. 

air and fluid levels ^d aLT^ «t.*iv 

Pig. 2A is a diagrammatic vi™ „« ' 
ultrasound image of th- „, * , ° f a tv Pi«H 

*>«<lo»l„, ttat nuu i„ , " »• «» »*■>* tt. 


xo 


35 
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Fig. 3A is a diagrammatic view of an ultrasound 
image of the gastrointestinal tract of Fig. i after 
consumption of 750 ml of a 5% cellulose and 0.25% xanthan 
gum solution of the invention. Significant air/fluid 
5 levels and air bubbles are no longer present. Improved 
visualization of the gastrointestinal tract in general and 
improved visualization of the mucosa as distinguished from 
the tract lumen is observed. 

Fig. 3 B is a photograph of an ultrasound image of 
the gastrointestinal tract of Fig. i after consumption of 
750 ml of a 5% cellulose and 0.25% xanthan gum solution of 
the invention. Improved visualization of the gastro- 
intestinal tract in general and improved visualization of 
the mucosa as distinguished from the tract lumen is 
15 observed. In Fig. 3B, S denotes stomach, D denotes 
duodenum, and P denotes pancreas. 

Fig. 4 is a graph showing the dB reflectivity of 
cellulose coated with silicone and uncoated cellulose in 
vitro. The coated cellulose exhibits a significantly 
20 better dB reflectivity. 

Fig. 5 is a graph showing the dB reflectivity of 
cellulose fibers 18* in length coated with varying amounts 
of silicone and simethicone in vitro. 

Fig. 6 is a graph showing the dB reflectivity of 
uncoated cellulose fibers of varying length at different 
concentrations of cellulose and different transducer 
frequencies in vitro. 

Fig. 7 is a graph showing the dB reflectivity of 
uncoated cellulose fibers of varying length at different 
concentrations of cellulose and different transducer 
frequencies in vitro. 

Fig. 8 is graph showing the dB reflectivity of 
cellulose fibers of varying length coated with i% of 
differnt silicon compounds in vitro. 

PfiTJULSP DESCRIPTION OF TOE TKVEMXiqtf 

Any of the wide variety of bi c mpatible p lymers 
known in the art may be employed in the medium and methods 


25 


30 


WO 91/18612 

PCT/US91/03850 

- 6 - 

of the subject invention. The tern, m 

herein in conjunction with tl2 noT Us «* 
in its conventional sense, ^t T to" JT!' 
do not substantially interact witTth^ t! **** 
5 other components of the^body Z ^ T t±SSUes ' fluids 
Particular application of L^Tt^T™ ? ^ 
apparent to those skilled in the art ^hl 
types of such pollers availaote M ~ eoU - 

> - of eit.rnrr^-r^ror^ 6 :: in ~ - 

- used herein, the term J^T^JT^Z^' 


comprised of two or more retina ' 
Preferably lo or more repels ^ 

semisvthetic polymer: L ^ ^h^ T*' "" ^ 
Polymer that has been ttm^STj^' l™*" * n&tan 
-emplary natural polymer. SL^J^J^*^ 

invention include nattiMUt, , to tte P re sent 

-c* PolysacchartdeT^^^ 

fructans, fucans, galacta^ Jj^JT"* ' arabinans ' 
»annans, xylans [JL^^^^l^^ 

~;™T' a ::r 
— : P ~ chi y :r-o 8 r^^ 

darmatan, hyaluronic acid a^I!' ?! ' Chon **°"*». 
starch and ginic «cid, xanthan gum, 

hlt~« ? 3 0thBr DatUral bomopolymer or 

heteropolymers such as those containing 

following aldoses v„i-„o ""Gaining one or more of the 

9 axaoses, ketoses, acids or amines* -r^v,^ 
thxeose, ribose, arabinose erythrose, 
alfc M «« „i ' *ylose, lyxose, allose, 

altrose, glucose, mannose, gulose, idose, galactose 

•»«, ^Pl.ry .^.^ aultsbi> 
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for use in the present invention include polyethylenes 
(such as, for example, polyethylene glycol, 
polyoxyethylene, and polyethylene terephthlate) , 
polypropylenes (such as, for example, polypropylene 
5 glycol), polyurethanes (such as, for example, polyether 
polyurethane ureas), pluronic acids and alcohols, 
polyvinyls (such as, for example, polyvinyl alcohol, 
polyvinylchloride and polyvinylpyrrolidone) , nylon, 
polystyrene, polylactic acids, fluorinated hydrocarbons, 
fluorinated carbons (such as, for example, 
polytetraf luoroethylene) , and polymethylmethacrylate, and 
derivatives thereof. 

Preferably, the polymer employed is one which has 
a relatively high water binding capacity. When used, for 
example, in the gastrointestinal region, a polymer with a 
high water binding capacity binds a large amount of free 
water, enabling the polymer to carry a large volume of 
liquid through the gastrointestinal tract, thereby filling 
and distending the tract. The filled and distended 
gastrointestinal tract permits a clearer picture of the 
region. In addition, where imaging of the gastrointestinal 
region is desired, preferably the polymer employed is also 
one which is not substantially degraded within and absorbed 
from the gastrointestinal region. Minimization of 
metabolism and absorption within the gastrointestinal tract 
is preferable, so as to avoid the removal of the contrast 
agent from the tract as well as avoid the formation of gas 
within the tract as a result of this degradation. 
Moreover, particularly where gastrointestinal usage is 
contemplated, the polymers are preferably such that they 
are capable of displacing air and minimizing the formation 
of large air bubbles within the polymer composition. 

In accordance with the invention, the polymers 
may be coated with and/or be in admixture with a silicon 
c ntaining c mpound. As used herein, the phrase silicon 
containing compound denotes both rganic and inorganic 
comp unds containing the element silicon (Si) . By 
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- admixture, it is meant that the .nw 

is simply added to the polymer oltlt ? C ° ntainin 9 C °»P°^ 
not chemically ^ to^p™^"^' - is 
it is meant that the silicon co^nin^c CO " ed ' 
5 chemically bound to the poly^T t^^^ * 
containing compounds JZJ^du£ J^ 1 *" 
as simethicone and protected sJ^Znl^^T l ~* 

siloxane and siloxane glycol polymers) ^° yCl ° tetra - 

gam»a-ami„opropyltriethoxysil«e a"ihvi r M (W * " 
ethoxysilane) , silicon decide .ilcxve^ 
5 linear or cyclic sil* 2 »„« , ^ alkylsne Pollers, 

1 earth. Other anit«Ki« .o. ™naej , and siliceous 

apparent to^^^^'^ - ^diiy 

<or example. ta HerS et ^ T £ s "S deSCribSd ' 
14, pp. 2 182- 218 5 (197!,. suc^'s^f ' ' N °' 

easily nreuar^ „ 4 silicon compounds may be 

asixy prepared using conventional chemical 8V „th«. 
methodology, such as is described iTZ ^thesis 
69, No. 61770X (1968J ™ ^ C1,eD * JtatBrt «' ^1. 
74, Ho. 59904 u 197 1 ' Z' 75 1164505,t (1969> ' V01 ' 

^^^^ ^ 

r as coating or admixed with fh« 
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under conditions suitable for chemical bonding of the 
polymer and the silicon compound, such reactive pollers 
and suitable conditions will be raadlly apparent to Zt 
silled in the art, once i„ possession of the present 

Til or,' SU±table PrOCedU ~* those described in 

PP- 515-521 

(Academxc Press 1968, , Hertl et al., j. Pbys , c w , v<Jl 
75, NO 14, pp. 2182-2185 (X971, , and Stark et al. , j. 
Ptys Chem., vol. 72, Ho. 8, pp. 2750-2754 (1968,, the 
o disclosures of each of which are incorporated herein by 
reference in their entirety. Particularly reactive wiL 
~ny of the silicon containing compounds are polymers 
containing free hydroxyl groups, such as cellulose and 
polyethylene glycol. 

" exhibit ^"f 0 "' ° Mt:Ura11 * erring polymer that 
exhibits a high water binding capacity, when coated or 
admixed with a silicon containing compound, is particularly 
preferred for use in the sublet invention, especially when 
gastrointestinal usage is desired, resulting J excellent 
echogenicity when ultrasound is applied. As a result of 
their high water binding capacity, the cellmlosic compounds 
pass through the gastrointestinal tract in a lipoid medium 
t» ******** «»* "^-ing gas within the tract, 

in addition, since cellulose is not degraded and absorbed 
within the tract, it does not result in the formation of 
any gases and is not removed from the tract along its 
route. Furthermore, cellulose is highly effective in 
displacing air and avoiding the formation of large air 
bubbles within the polymer composition. 
Polyvinylpyrrolidone, polyethylene glycol, and other 
polyethylenes, when coated or admixed with a silicon 
containing compound, are also preferable polymers, 
particularly where gastrointestinal imaging is 
contemplated, functioning in a fashion similar to cellul se 
» binding water and distending the gastrointestinal" tract 
and resulting in highly improved visualizati n of the bbwei 
and adjacent structures by ultrasound. Polyethylene glycol 
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and other polyethylene* are also very e ff P ,H - 

ing the f rmation of and i« hT 7 •"•etiva xn prevent- 

The silicon con^inLr dis *>~sing l arge gas bubbles- 

icon containing compounds employed vii-h *k 
foregoing polymers serve to * lipA< W with the 

■ r o Wing gas in ^ Z^^^^^T (thus 

BlniB12e Naming, increase rerlectivitv In J , } ' 

> example, fibers, beads, and 2T X £ T^""* 

in the art tflll recognize \*T.< th °" skilled 

Polymer fibers, beHJ? etc ^ "T ^ 
Preferably, bowever iT^T ^ Wid6ly - 

-ameter l' t any PO^eTbe^sl™^ Jf™ ~ 
about 2 oo microns, more preferably ZZ*2ll 5 ^ 
about ioo microns, most preferablv Tl *** 
about 20 microns, Ji^^L^^T^' " "* 
shorter fiber v ^ P^r erred, and in general, 

acoustic P-Pert^'^ ~ ^ 

than longer fiber lengths! ^pension uniformity 

If desired, the polymers employed in th« 

oociiiy structures. Polyethylene glycol f PEG) n# 
skills *w n "«uitt«l hydrocarbons. As one 

~^rn " — — — = * 

a,«n t . » ^ ^ „ t .„ aj#nt "« 
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compound that serves to minimize or decrease gas formation, 
dispersion and/or adsorption. A number of such agents are 
available, including antacids, antiflatulents and 
antif earning agents. Such antacids and antiflatulents 
5 mclude, for example, activated charcoal, aluminum 

carbonate, aluminum hydroxide, aluminum phosphate, calcium 
carbonate, dihydroxyaluminum sodium carbonate, magaldrate 
magnesium oxide, magnesium trisilicate, sodium carbonate 
loperamide hydrochloride, diphenoxylate, hydrochloride with 

sSt°Li e SU iT e \ Ka ° PeCtate " bismuth salts. 

Suitable antifoaming agents useful as anti-gas agents 

include polyoxypropylenepolyoxyethylene copolymers 
polyoxyalkylene amines and imines, branched polyamines 
mixed oxyalkylated alcohols, sucroglycamides (celynols)' 
polyoxylalkylated natural oils, halogenated silicon- 
containing cyclic acetals, lauryl sulfates, 2-lactylic acid 
esters of tricarboxylic acids, triglyceride oils. 
Particles of polyvinyl chloride may also function as anti- 
foaming agents in the subject invention, of course as 
those skilled in the art will recognize, any anti-gas 
agents employed must be suitable for use within the 
particular biological system of the patient in which it is 
to be used. 

The polymer solutions may also, if desired, be 
employed with a suspending or viscosity increasing agent 
referred to herein collectively as a suspending agent, ihe 
Phrase suspending agent, as used herein, denotes a compound 
that assists in providing a relatively uniform or 
homogeneous suspension of polymer through out the aqueous 
solution. A number of such agents are available, including 
xanthum gum, acacia, agar, alginic acid, aluminum 
monostearate, unpurified bentonite, purified bentonite, 
bentonite magma, carbomer 934P, carboxymethylcellulose 
calcium, carboxymethylcellul se sodium, carboxymethyl- 
cellulose sodium 12, carrageenan, cellul se 
(microcrystalline) , carboxymethylcellulose sodium, dextrin, 
gelatin, guar gum, hydr xyethyl cellul se, hydroxypropyl 
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cellulose, hydroxypropyl methyl cellulose » am • 

' present in an aqueous solut^n ^ 
concentration «f 


concentration of at leaat — — ~ 
preferably at least about 0.5% by weiaL 
preferably at least about 1* by ^ 

influenced by the molecular weight of 

water binding capacity its JrtT V po1 ^' ^ 

-11 as other clL^i^^T^" • C *"« 1 - 1 **' - 

employed in ""eristics of the particular polymer 

between about l* and about ITZl^l Z^ltT^ 
-dium to high molecular weight polye^^^ oT * 
Polyvinylpyrrolidone l8 used „ ^ • or 

concentration is most preferably betwee^u^ to about 
15* by weight. When the polymers are in i iq £ d 
generally the polymer is present in a somevS hiZr 
concentration, such as preferablv i n . **** ****** 
least about 10* by weiaht !I concentration of at 

20* by weiaht \l Preferably at least about 

wei„£ t preIerab ly least about 30% by 

2T \ eXaBPle ' WhSn liqUid i**yethelene glycol is 

employed, the concentration is most preferably between 
about 10% and about 90 % by weight, similarly' wneTf 
liquid perfluorocarbon is used, the concentrate! is most 
Preferably between about !% and about 90 % by ^Ight wi^h 

mSir^f containing ~- £ 

by weiaht * * an * - 20 % 

by weight, more preferably between about 0.5% by weight J 
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about 10% by weight, most preferably between about 1* by 
weight and about 5% by weight, whether present as a coating 
(that as, chemically bound to the polymer) or as an 
admixture (that is, added to the polymer medium but not 
5 chemically bound to the_*olymer) . Generally, because of an 
increased ability to remain in a homogeneous suspension, 
the lower amounts of silicon containing compound are 
preferred. 

In a preferably embodiment, the contrast medium 
10 of the invention is degassed, most preferably by either 
autoclaving the contrast medium, or by sonicating the 
contrast medium under vacuum (processes which forces gas 
out of solution as well as sterilizes the product) , and 
then bottling the contrast medium under vacuum. The vacuum 
bottling is used so as to keep any new gas bubbles from 
forming in the product. The degassing and vacuum bottling 
serves to enhance the ultimate ecogenicity and minimize 
shadowing when the contrast medium is employed In vivo. 

If desired, an antimicrobial agent may be 
included in the contrast medium to prevent bacterial 
overgrowth in the medium. Antimicrobial agents which may 
be employed include benzalXonium chloride, benzethonium 
chloride, benzoic acid, benzyl alcohol, butylparaben, 
cetylpyridinium chloride, chlorobutanol , chlorocresol, 
cresol, dehydroacetic acid, ethylparaben, methylparaben, 
methylparaben sodium, phenol, phenylethyl alcohol, 
phenylmercuric acetate, phenylmercuric nitrate, potassium 
benzoate, potassium sorbate, propylparaben, propylparaben 
sodium, sodiuum benzoate, sodiym dehydroacetate, sodium 
30 propionate, sorbic acid, thimerosal, and thymol. 

The present invention is useful in imaging a 
patient generally, and/or in specifically diagnosing the 
presence of diseased tissue in a patient. The imaging 
process of the present invent! n may be carried out by 
administering a contrast medium of the invention to a 
patient, and then scanning the patient using ultrasound 
imaging t btain visible images of an internal region of a 
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medium is particularly useful i„ proviaw i 
5 gastrointestinal region, but can llZ tt T*** °* 
broadly such as in imaging aj^^ ! «*>loyed more 
ways as will be readilv al» ! * ° aVities ' <« i» other 
~, -h as in - «- 

and for use in tissue characterisation « ' SPl * en ' 
0 gastrointestinal region or g..2£ B £;J^/ ,IIm " 

herein, includes the recion «<• r0i * testinal ^act, as used 
esophagus, «*mJ?JZ£Z?* * the 

By body cavit lM /I Tr""" 1 **«W— and 

rectum. 

medium of the inv^*,- , ™ xnlstratl °n of the contrast 

—ally. ZllZTLT^ ^ ~ 

tubes or sinus tracts *Z\ Z * ^ f *"opian 

preferably by i^lon » ^^"tion is 

administered !T U8efUl d ° 8a * e to b « 

mammal and region th 8T . * ! Particular 

. «~ -«r ,T^r — ^ p " ti ~ i - 
t" *• a - u - • —sir?. 
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- about 10 ml of contrast medium per * g weight of ^ 
is administered (that is, a 70 kg patient would be 
administered about 700 ml of contrast medium) . various 
combinations of biocompatible polymers, silicon containing 
5 compounds, anti-gas agents, suspending agents, and other 
agents may be used to modify the echogenicity or ultrasonic 
reflectance of the gastrointestinal contrast agent, as well 
as to achieve the desired viscosity, gastric transit time 
osmolality and palatability. 
10 in carrying out the method of the present 

invention, the contrast medium can be used alone, or in 
combination with other diagnostic, therapeutic or other 
agents. Such other agents include flavoring or coloring 
materials, antioxidants, ant i caking agents (to prevent 
caking on settling), tonicity agents (to optionally adjust 
osmolality to be iso-osmotic, , and wetting agents ^to 
faciliate mixing of the components in the contrast medium) . 
Flavoring materials include, for example, aspartame, 
dextrates, dextrose, dextrose excipient, fructose, 
mannitol, saccharin, saccharin calcium, saccharin sodium, 
sorbitol, sucrose, sugar (compressible) , and sugar 
(confectioner's syrup), coloring materials include, for 
example, caramel and ferric oxide (e.g., red, yellow 
black, or blends thereof). Antioxidants include, for 
example, ascorbic acid, ascorbyl palmitate, butyiated 
hydroxyanisole, butyiated hydroxytoluene, hypophosphorous 
acid, monothioglycerol, propyl gallate, sodium formaldehyde 
sulfoxylate, sodium metabisulfite, sodium thiosulfate 
sulfur dioxide tocopherol, and tocopherols excipient. ' 
Anticaking agents include, for example, calcium silicate, 
magnesium silicate, and silicon dioxide (either colloidal 
or talc) . Tonicity agents include, for example, dextrose, 
glycerin, mannitol, potassium chloride, sodium chloride 
and propylene glycol. Wetting agents include, for example 
benzalkonium chloride, benzethonium chloride, 
cetylpyridinium chloride, docusate sodium, n noxynol 9 
nonoxynol io, oct xynol 9, p lyoxamer, poloxyl 35 castor 
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oil, P ly xyl 40 hydrogenated castor ii Ml 
stearate, polyoxyl 10 oleyl ether l Ql t f° lwl 50 
et^er, polyoxyl 40 stearate, ^or^Ho " 
40, polysorbate 60, polysorba^ so **»*.t. 
5 sorbitan monolaurate! ZJ^^J^T 2 SUlf3te ' 
-nopalmitate, sorbitan monostearate ^S'^S *h 

to j'Ls^r^rrr t™ n hav * 

least one bioc^^^^r °* * 
polymer is ^ vith ^ ± ; 

one silicon containing compound, in addition to 
conventional ultrasounic ^ ^ conpon ^3 Such 
conventional ultrasounic imaaina Vi* ™*°"«»*»- Such 

. . , imaging kit components are well 

known and include, for example, anti-gas agents 
suspending agents, flavoring materials coll!^ ' 
antioxidants, as described Love * *** 

contraa , A P"ticularly preferred formulation of the 
contrast medium of the present invention useful in 

com^enLY 9 8 ° 1Uti0n C ^ i8ed «* «- Allowing 

(i) 0.5% by weight of an 18 micron fiber i^k 

S " cTcVr^r ooated with °- 2s * ty - - 

silicon containing compound simethicone; 

sim et K- °' SillC0n Gaining compound 

simethicone in admixture with the polymer in (J ? 


sulfate; 


Uii) 100 ppm of the anti-gas "agent 'lauryl 
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(iv) 0.3% by weight xanthan gum; and 

(v) optionally, the flavoring agent Vivonex™ 
(company, available from Norwhich Eaton Pharmaceutical 
Inc. , Norwhich, New York) . ™ceutical 

5 , „ < ^ Pre8Snt inv «"tion is further described in the 
following Examples, m the Examples which follow, the 
polymers described are in the form of solid fibers, with 
any sizes given denoting fiber length. The Examples are 
not to be construed with as limiting the scope of the 
10 appended Claims. 
EXAMPLES 
Example i 

Surface tension, foaming and bubble formation was 
measured for various contrast media comprising 
15 biocompatable polymers, both (i, with coating and/or in 
admixture with a silicon containing compound, and (ii, 
without coating and/or in admixture with a silicon 
containing compound, m some cases anti-gas agents and/or 
suspending agents were included in the contrast media 
tested All samples were freshly degassed prior to use by 
sonication using a commercially available sonicator 
(Bransen, 2200 Danbury, CT) under vacuum using a 

70« e « la ^f aVallabl * VaCUU » *™» W warmer Model No . 
7049-50, Chicago, IL) . 

Surface tension measurements were performed a 
25-C using a CSC-DuNouy tensiometer No. 70535 (Fairfax 
VA). Degree of foaming was assessed by shaking the freshly 
degassed solutions in 50 cc plastic tubes (Pisher 
scientific 05-539-8, Pittsburgh, PA) . A volume of 25 cc of 
each contrast agent suspension was placed in the tube and 
the tubes were capped. The tubes were then shaken 
vigorously for 60 seconds and the degree of foaming was 
assessed at a time-point (60 seconds) after the shaking 
ceased. Foam was recorded n the scale f 0 - no foam, l = 
minimal foam (about i mm) , 2 , moderate f am (about 2 to 3 
mm) , 3 - severe foaming (more than 4 mm) . The bubbles in 
the suspensions were assessed similarly after shaking but 
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the bubbles were counted only within fh« 

as tbe f oam which was dete ^V^TTT' "* 
the tpp_ of the suspension. Bubble! ^ '* 

were assessed by examining the bugles ^ Tj^ 3 ^ 
5 0 = »o bubbles, x - SDall bubbl „ " J"* ™"»» «« - 
few bubbles) , 2 = nedlufll bubb "ra! 2 Z ^ Mieter W±th 
to moderate bubbles) and 3 , diameter and few 

,„ les ' ' and 3 » large bubbles 

with many bubbles) . es * >2 10,11 diameter 

- Lri ^* simethicone coated ceiini n « A 
appreciable bubbles. foaming, and no 

Table i 

Deionized Water 
18m Cellulose 
1% cellulose 
30 2% cellulose 

18m cellulose 
w/o.25% xanthan gum 

1% cellulose 
2% cellulose 


Dynes/cm 

Foam 

Bubbles 

73.5 

0.0 

O.o 

71.3 

0.0 

0.0 

71.2 

0.0 

0.0 

72.7 

o.o 

1.0 

72.8 

0.0 

1.0 
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10 


15 


20 


18m cellulose 
w/0.05% xanthan gum 

1% cellulose 

2% cellulose 
18ji cellulose 
1% simethicone coated 
0.25% xanthan gum 

18/x cellulose 

1% silcone coated 

0.25% xanthan gum 

1% cellulose 

1% silicone coated 

2% cellulose 

1% silicone coated 

1% cellulose 

1% simethicone coated 

2% cellulose 

1% simethicone coated 
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Table T fcont'rl) 
Dynes/ cm 

71.6 
72.0 

70.6 

70.3 
61.0 
61.8 
62.0 
61.0 
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Foam Bubbles 

0.0 0.5 

0.0 0.05 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0,0 o.o 

0.0 0.0 

0.0 0.0 


25 


Key: Foam 0.0 - 3.0 

Bubbles 0.0 - 3.0 
(for foam and bubbles, 
zero is the most favorable) 
Dynes (20.0 - 80. 0) 
(for dynes, the lower the number, 
the better) ' 


30 


Table it 

Effect of Anti-Gas Agents 
^cf C tJ. ension ', F °aming and Bubble Formation 
of Simethicone/Silicone Coatings/Admixtures 


sodium lauryl 
sulfate w/ 
35 1% ism 1% 

silicone coated 
cellulose w/ 
0.15% xanthan gum 

100 ppm 
40 sodium 
lauryl 
sulfate 


Dynes/cm 


Foam 


Bubbles 


49.1 


1.0 


1.0 
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500 pp m 
sodium 
5 lauryl 
sulfate 

Sodium lauryl 
sulfate v/ 
1% 18/i i% 
10 silicone coated 
cellulose w/ 
0.15% xanthan gum 

100 ppm 
sodium 
lauryl 
sulfate 

500 ppm 
sodium 
lauryl 
sulfate 
1000 ppm 
Simethicone 
w/500 ppm 
sodium lauryl 
sulfate w/ 
l* 18m 1% 
silicone coated 
cellulose w/ 
0*15* xanthan gum 

Key: 


15 


20 


25 


30 
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Dynes/cm Foam 


34,4 


2.0 


35 


52.2 


35.1 


1.0 


2.0 


32.9 


0.0 
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Bubbles 


1.5 


1.0 


1.5 


0.0 


Foam o.o - 3 # o 

Bubbles o.O - 3.0 
(for foam and bubbles, 

ss^aSs ?°s.sr orable) 


40 


Tabl* TTI 


Dei nized Water 

18m Cellulose 
1% cellulose 


Dynes/cm 
73.5 

71.3 


Foam 
0.0 

0.0 


Bubbles 
0.0 

0.0 
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Table ttt f ^ n <-»^ 

Dynes/ cm Foam Bubbles 

2% cellulose ? 1.2 Q#0 o.O 

Polyethylene Glycol 
5 (PEG3350). (Not Degassed) 

1% PEG 63 3 « « 

3% PEG I ' 0.0 0.0 

io 5 % peg g;J £° 0.0 


5% cellulose 


0.0 


Polyethylene Glycol 
(PEG3350) (Degassed) 

2% PEG 2 °-° 

15 3 % PEG ll'l 0.0 

4% PEG g'f 0.0 

••*•« 0.0 o.O 

18m Cellulose 
w/ 0.25% Xanthan Gum 

20 1% cellulose 72 7 « « 

2% cellulose 72 g 2*2 1 -° 

3% cellulose 73 I 2*2 X -° 

4% cellulose -j\ '\ }•<> 

5% cellulose tI'S 0 °;° J-J 

25 18m Cellulose 

w/ 0.05% Xanthan Gum 

1% cellulose 71. 6 0 0 

2% cellulose 72 0 o*2 n'l 

3% cellulose 717 n'S 2*f 

30 4% cellulose 7I 8 2'2 5 


71 0 --5 
71-8 0.0 0.5 

0.0 0.5 


Polyethylene Glycol 
(PEG3350) 

v/ 1% 18m Cellulose 
35 w/ 0.15% xanthan Giun 

3% PEG 56.0 o.O 1.5 

18m Cellulose 
40 1% Simethicone Coated 

w/ 0.25% Xanthan Gum 70.6 * o.O o.O 

18m Cellulose 

2% Silicone Coated 

0.25% Xanthan Gum 70.3 o.O 0 0 
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Table TTT ^ eonf M| 

Dynes/cm Poam , Bubble. 


Propylene Glycol 
w/ 1% 18/i l% Silicone 
Coated Cellulose w/ 
0.15% Xanthan Gum 

5% PG ZZ'Z 0.0 


62,0 


0.0 


1.0 
1.5 


Sodium Lauryl Sulfate 
10 w/ i% 18#l 1% silicone 
Coated Cellulose 
v/ 0.15% Xanthan Gum 
100 ppm SLS 4Q , 

500 ppm SLS trl X -° 1.0 

4#4 2.0 

15 Sodium Lauryl Sulfate 

Tp E «3^f yethylene G1 * co1 

w/ 1% i8/i i% silicone 
Coated Cellulose 
20 w/ 0.15% Xanathan Gum 

100 ppm SLS 51 5 

500 ppm SLS 345 1-0 1.5 

34 - 5 2.0 2.0 

Sodium Lauryl Sulfate 
¥ 1% 18m 1% Silicone 
25 Coated Cellulose 

w/ 0.15% Xanthan Gum 

100 ppm SLS 52 2 

500 ppm SLS 35 ? J-© 1.0 

35 - l 2.0 i.s 

Simethicone 
30 v/ 500 ppm 

Sodium _Lauryl Sulfate 

w/ 1% 18/4 Silicone 

Coated Cellulose 

w/ 0.15% Xanthan Gum 
35 looo ppm simethicone 32.9 Q ft 

u. u i.o 

1% 18m 1% Simethicone 
Coated Cellulose 
v/ 500 ppm 

Sodium Lauryl Sulfate 
40 w/ looo ppm Simethicone 
v/ 0.15% Xanthan Gum 

#2 J?-} 1.3 l.s 

#3 ".1 i.o 1-5 

45 # 4 - ".2 i.o 1#5 

#5 0.5 1.5 

#6 "-f 0.5 1.5 

#7 0.5 1.5 

#8 "-f 0.5 1.5 


33.1 o. 


1.5 
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#9 

Methyl Cellulose 
0.15% 
0.25% 
0.50% 
1.00% 


Table III rcont^) 

Dynes/cm Foam 
32.1 


54.6 
53.9 
54.1 
54.5 


10 


Hydroxyethyl Cellulose (Natrasol™) 
0.15% 6 4.o 
0-25% 56.1 
0.50% 51#7 
1.00% so . 4 


Carrageenan 
15 0.15% 
0.25% 
0.50% 

Xanthan Gum 
0.15% 
20 0.25% 
0.50% 
1.00% 

Carboxyxnethyl Cellulose 
0.15% 
25 0.25% 
0.50% 
1.00% 

Sodium Lauryl Sulfate 
100 ppm 
30 200 ppm 

300 ppm 
400 ppm 
500 ppm 


72.9 
72.6 
72.8 


72.8 
73.6 
73.1 
75.9 


72.0 
72.4 
72.4 
73.3 


51.4 
48.6 
35.7 
29.8 
29.5 


0.5 


2.0 
2.5 
2.5 
3.0 


2.0 
1.5 
1.0 
0.5 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


1.0 
1.5 
2.0 
2.5 
3.0 


Bubbles 
1.5 


0.0 
0.0 
0.0 
0.0 


0.0 
0.5 
1.5 
2.5 


0.0 
0.0 
0.5 


0.5 
1.0 
1.0 
1.5 


0.5 
1.0 
1.5 
2.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Corn Starch 
35 w/ 0.15% Xanthan Gum 

1% corn starch 73.0 o.O o 0 

3% corn starch .73.1 o.O o'o 

5% corn starch 73.1 o.O o!o 

Wheat ( cook-up) Starch 
40 w/ 0.15% Xanthan Gum 

1% wheat starch 72.2 o.O is 

3% wheat starch 71.0 o.O 2 0 

5% wheat starch 69.7 o.O 2 5 


WO 91/18612 


- 24 - 
JEM* TTT (m^^ 


10 


15 


7 ?^ 15% Xar *than Gum 
1% wheat starch 
3% wheat starch 
5% wheat starch 

1* 18m 1% Simethicone 
coated Cellulose 
v/ o 30% Xanthan Gum 
(Keltrol rd ) 
w/ loo ppm 

w^JJ? Laur y 1 Sulfate 
w/ o « P 5? siM thicone 
v/ 0,5% flavoring 


Dynes/cm 


59.9 
56.7 


Foam 


o.o 
o.o 

0.0 
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Bubbles 


2.0 
2.0 
2.5 


37.6 


0.0 


0.0 


20 


25 


30 


35 


40 


Key: F0 am o.o - 3 o 

(for foam and bubbles 

cousin, ^ooo^^l^VTZ^T^ n,edla 
and/or i„ admixture with « ,H7 ' U} Wlth COatina 

(ii) without coating „1VL 7 < COntalniD9 compound, and 
containing compound — with a silicon 

agents ^1"^ °* ^ 

ultrasound scanner ^n" ^TV^ "~ l 52 °° 
software „. ^ ^e^V V"'^" 

Placed in the contrast aa^^T ! 5 *° ° r 7 ' 5 11112 ' "«e 

Performing each set or" SCamie<i ' to 

standardised to a LlL «- « reflectivity was 
reactivity tltJ^Z^T^ "* «" « 

^sue n i D i Cking P ::::r - Tj:zrj*T g 52o °' a 

tissue mimicking phantom is ^T b y uLll "T^\ 

The gain was set to - 53 s da **** " ucl ** r Associates. 

measurements were made b y ^ J?* ^ ""^'V 

« by selecting a region of interest on 


15 
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the CRT monitor and reading the mean dB reflectivity in 
that region. Quantitative measurements of samples were 
obtained on a benchtop acoustic lab custom built by imaR,, 
(Tucson, AZ), consisting of a Panametric (Walthaa, MA) 
5 5052PR ultrasonic pulser/receiver, LeCroy (Chestnut Ridge 
NY) 9410 dual channel digital oscilloscope with a waveform 
processing package and capabilities of Fast Fourier 
Transform and Krautkramer Branson (Lewistown, PA), F-style, 
Gamma-HP series transducers. Data was obtained using the 
10 pulse-echo technique. The returned echoes were measured 
with the appropriate time delays and the power average of 
the waveform was calculated. The frequencies of the 
transducers used were 2.25, 3.25, 5.0, 7.5 and 10 mHz. The 
ultrasonic waves were reflected from a solution/air 
interface reflected from a solution/air interface. 
Parameters of velocity, acoustic impedance, attenuation and 
transmittance were assessed. 

The data from the benchtop acoustic lab are set 
forth in Table IV. As shown by these data, cellulose with 
simethicone coating has both good reflectivity and very 
high transmission (that is, less acoustic attenuation) than 
plain cellulose. Note also that polyethyleneglycol has 
much lower reflectivity than cellulose. 

Figures 4-8 show the dB reflectivity from the 
measurements made on the phantoms with the Acoustic Imaging 
Ultrasound machine. As shown by these figures, for plain 
cellulose the shorter fibers (e.g. 18 .through 35 micron) 
have higher reflectivity than the longer cellulose fibers. 
Note that the silicone coated cellulose has higher 
reflectivity than the uncoated fibers. 
Example 3 

Hexamethyldisilazane (1,1,1,3,3,3- 
hexamethyldisilazane) (2 g) , commercially available from 
Aldrich Chemical C mpany, Milwaukee Wisconson, was added to 
35 log of ethyl alcohol (200 pr f dehydrated alcohol, U.S. P. 
punctilious). The hexamethyldisilazane and ethyl alchohol 
mixture was then added drop by drop to 28.5 g of cellulose 


20 


25 


30 
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(fiber lengths I8x*, 22u and 

about 60 *c in seated at a temperature of 

^ oo c xn a vacuum oven »««.__ 

evaporate,, the fXas* was Tl IT ~ 
5 heated from about 60-c to Lout x^c * or T\ ^ ^ 
and then cooXed, resuXtino i„ J ^° Ut tW ° hours 

cexxuxose (aXso rHerre 1 ^ J^^^asane coated 
cexxuxose) . h * rein as silyi ate d 

Example 4 

10 Silicone (in oil fonn^ ~* 

avaiXabXe from axdrich chemLaT Co Jnc TT' 
of toxuene. The siXicone a** * , ' ' ***** t0 10 * 

added drop by droo to « "* Was 

. mixture wL sti«!d Ind J ! f C ' 11Ul08e ln * 
x» .cc in a vacu^^aT ** ! *"«-»*« about 

20 A soiution containing about 15 % by weioht 

in vitro scanning. renaer a good xmage on 

Example tj 

30 Fir « =£- 

or aoout 22, 60, and xxo microns, respectiveiv and 
containing about 0.25% x a m-h a „ J, P e ="vexy, and each 
di.tiii.- w <- xanthan gum were prepared in 
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^egahertz transducer (approximately a 300 micron wave 
length in aqueous media) • 

. . h< v 20 a,icron *i*»«ter dextran bead solution had 

the highest echogenicity of the four solutions, with the 22 
5 Micron fiber length cellulose solution having the next 
highest echogenicity. 
Example 7 

A solution containing about 5% by weight 
cellulose fibers having a fiber length of about 22 microns 
10 and about 0.25% by weight xanthan gum was prepared in 

deionized water. Approximately 750 .1 of the solution was 
then administered orally to a mammal, and ultrasonic 
imaging of the gastrointestinal tract was performed. 

Distention of the gastrointestinal tract and good 
15 visualization of the gastrointestinal region was achieved. 
Excellent visualization of the mucosal surfaces of the 
stomach and intestine was also achieved. 
Example ft 

A solution containing about 4% by weight 
cellulose fibers having a fiber length of about 22 microns 
and about 2 g of activated charcoal in deionized water was 
prepared. Approximately 750 ml of the solution was then 
administered orally to a mammal and ultrasonic imaging ot 
the gastrointestinal tract was performed. 

Ultrasonic imaging provided good visualization of 
the tract and mucosal surfaces. 
Example q 

A solution containing about 5% by weight 
cellulose fibers having a fiber length of about 22 microns 
and about 0.25% by weight xanthan gum was prepared in 
deionized water. To this solution, about 2.0 g of 
simethicone was added and the solution was mixed. 
Approximately 750 ml of the solution was then administered 
orally to a mammal, and ultrasonic imaging of the gastro- 
35 intestinal tract was perf rmed. 

Ultrasonic imaging provided good visualization of 
the tract and mucosal surfaces, in addition, improved 


20 


25 


30 


WO 91/18612 

PCT/US91/03850 

- 28 - 

removal of gas bubbles fr oln 

observed. * ** st ««testinal tract was 

Va ^ious modifications of the 

» .w.r.ne to thos. ttiuu i„ u,. WiU b * 
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CLAIMS 

What is claimed is: 

1- A contrast medium for ultrasonic imaging 
comprising an aqueous solution of at least one 
biocompatable polymer, wherein the biocompatable polymer is 
coated with and/or in admixture with at least one silicon 
containing compound. 

2. A contrast medium of claim l wherein the 
polymer is a synthetic polymer. 

3. A contrast medium of Claim l wherein the 
polymer is a natural polymer or a *isynthetic polymer. 

4. A contrast medium of claim 2 wherein the 
polymer is selected from the group consisting of 
polyethylene* , polypropylenes, pluronic acids, pluronic 
alcohols, polyvinyls, nylon, polystyrene, ' polylactic acids, 
fluorinated hydrocarbons, fluorlnated carbons, 
polydimethylsiloxane, and polymethylmethacrylate. 

5. A contrast medium of claim 3 wherein the 
polymer is selected from the group consisting of arabinans 
fructans, fucans, galactans, galacturonans, glucans, 
mannans, xylans, levan, fucoidan, carrageenan, 
galactocaro.lose,_pectic acid, amylase, puMul an, glycogen, 
amylopectin, cellulose, carboxymethylcellulose, 
hydroxymethyl cellulose^ hydroxypropyl methylcellulose, 
methyl cellulosev methoxycellulose, dextran, pustulan, 
chitin, agarose keratas, chondroitin, dermatanf hyaluronic 
acid, alginic acid, xjanthan gun, and polysaccharides 
containing at least one aldose, ketose>, Sold or amine 
selected from the group consisting of erythrose, threose, 
ribose, arabinose, xylose, lyxose>. allbse, altrose, 
glucose, mannose, gulose, idose, r galactose, talose, 
erythrulose, ribulose, xylulose, psioose, fructose, 
sorbose, tagatose, glucuronic acid, mannuronic acid, 

glue samine, galactosamine, and neuraminic acid. 

6. A contrast medium of Claim 1 wherein the 
polymer has a high water binding capacity. 
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7. A contrast medium of ci*i™ <. * 
=o.prl,l„, „ „ti-,«, „„,.. Cl *" 1 

10. a contrast medium o*» ^ ^ 

suspending agent is 8*1^7, herein the 

«xid.. polyvinyl «i,jT, P * etl °' POlWO-yl™. 

11. A contrast medium of claim i wherein 
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gamma-aminopropyltriethoxysilane, diethylaminomethyltri- 
ethoxysilane, silicon dioxide, siloxyalkylene polymer 
hexadimethylsilazane, hexamethyldisilazane, hexaphenyl- 
cyclotrisilazane, octamethylcyclotetrasilazane, N'N'-bis- 
(trimethylsilyl) acetamide, N- (dimethy (gamma-cyanopropyl) - 
silylj-N-methylacetamide), and siliceous earth. 

12. A contrast medium of Claim l wherein the 
polymer is coated with at least one silicon containing 
compound. 

13. a contrast medium of Claim 1 wherein the 
aqueous solution is degassed and stored under vacuum. 

14. A contrast medium of Claim i 

wherein the polymer comprises 0.5% by 
weight of an 18 fx fiber length cellulose polymer; and 

wherein the cellulose polymer is coated 
with 0.25% by weight of the silicon containing compound 
simethicone and admixed with 500 ppm of the silicon 
containing compound simethicone r and 

further comprising an anti-gas agent 
comprising lauryl sulfate and a suspending, agent comprising 
0.3% by weight xanthan gum; and 

wherein the aqueous solution-is 
degassed and ^ contrast medium is stored under vacuum. 

■»ife/- r * Contrast medium comprising an aqueous 
solution of Jatj least one biocompatable synthetic polymer. 

16^-A-eontrast meaiutf of c;gfc* 15 wherein the 
polymer is selected from the group consisting of 
polyethylene*,, polypropy^es, pluronic acids, pluronic 
alcohols, polyvinyls, nylln, ^polystyrene , polylactic acids, 
fluorinated hydrocarbons/ fluorinated carbons/ 
polydimethylsiloxane,. and polymethylmethacrylate. 

17. _A contrast medium of claim 15 wherein the 
polymer has a high water binding capacity. 

18 . -A contrast medium of* Claim 15 further 
comprising an anti-gas agent. 

19. A contrast medium f Claim 18 wherein the 
anti-gas agent is selected fr m the group consisting of 
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activated charcoal, aluminum carbonate i < 

aluminum phosphate, calcium car^e d ^ " ^° X ^' 

sodium carbonate maaald««. ™ 0nate ' ^bydroxyaluminum 

t ri S iii Cate , sodiuTl^;; ~r slu : oxide ' ^ 

diphenoxylate, **o£^U£ZZ£ ^"^i*- 
bismuth salts, pol yoxypropyl T^' 
Polyoxyalkylene amines and W««»ylan« copolymers, 

polyoxylalkyiated natural oils i Jr , wiaes ' 

20. A contrast medium of ciai™ * 
comprising a suspending agent. " fteth * t 

suspending^ Z^ZV^ " ^ ^ 

xanthan gum, acacia, agar!" ^0^™"^ °" 
monostearate, unpurified bentonite nuri^ Tt 
bentonite magma, carbomer JmT^, bentonite, 
calcium, carboxymethylcrriulose ""^^"^ose 
cellulose sodium 

(microcrystalline) , carboxymethyl cellulose 
gelatin, guar flBBf hydroxy^y/c^s! ' 
cellulose, bydroxypropyl^ethylc^^ 
aluminum silicate, methyl celluloid T,' Bagneslun 

oxide, polyvinyl alco^f T 9 ^ 

' eoxyvanyi alcohol, povidone, propylene aiv^o 

23. A contrast medium comprisincr ,„ 

solution of cellulose. comprising an aqueous 

connH . 24 ' A cont «st medium of claim 23 further 
comprising an anti-gas agent. «raer 

25. a contrast medium of ci»i™ 9 < 
anti-gas agent is selected " 

=■■=: =ri==S=5~ 
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- sodium carbonate, magaldrate, magnesium oxide, magnesium 
trisilicate, sodium carbonate, loperamide hydrochloride, 
diphenoxylate, hydrochloride with atropine sulfate, kaolin, 
bismuth salts, polyoxypropylene-polyoxyethylene copolymers, 
polyoxyalkylene amines and imines, branched polyamines, 
mixed oxyalkylated alcohols, sucroglycamides , 
polyoxylallcylated natural oils, lauryl sulfates, 2-lactylic 
acid esters of unicarboxylic acids, triglyceride oils, and 
finely-divided polyvinyl chloride particles. 

26. A contrast medium of Claim 23 further 
comprising a suspending agent. 

27. A contrast medium of Claim 26 wherein the 
suspending agent is selected from the group consisting of 
xanthan gum, acacia, agar, alginic acid, aluminum 
monostearate, unpurified bentonite, purified bentonite, 
bentonite magma, carbomer 934P, carboxymethylcellulose 
calcium, carboxymethylcellulose sodium, carboxymethyl- 
cellulose sodium 12, carrageenan, cellulose 
(microcrystalline) , carboxymethylcellulose sodium, dextrin, 
gelatin, guar gum, hydroxyethyl cellulose, hydroxypropyl 
cellulose, hydroxypropyl methylcellulose, magnesium 
aluminum silicate, methylcellulose, pectin, polyethylene 
oxide, polyvinyl alcohol, povidone, propylene glycol 
alginate, silicon dioxide, silicon dioxide colloidal, 
sodium alginate, and tragacanth. 

28. A contrast medium of Claim 23 wherein the 
aqueous solution is degassed and stored under vacuum. 

29. A method of providing an image of an 
internal region of a patient comprising (i) administering 
to the patient a contrast medium of Claim 1, and (ii) 
scanning the patient using ultrasonic imaging to obtain 
visible images of the region. 

30. A method for diagnosing the presence of 
diseased tissue in a patient c mprising (i) administering 
to the patient a contrast medium of Claim 1 and (ii) 
scanning the patient using ultras nic imaging t obtain 
visible images, of any diseased tissue in the patient. 
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suspend agents. ^Z^^l 
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antioxidants, anticaking agents, tonicity agents, and 
wetting agents. 

39 • A kit for ultrasonic imaging comprising a 

contrast medium of Claim 23. 

40. A kit in accordance with Claim 39 further 
comprising conventional ultrasonic imaging components 
wherein the conventional ultrasounic imaging components are 
selected from the group consisting of anti-gas agents, 
suspending agents, flavoring materials, coloring materials, 
antioxidants, anticaking agents, tonicity agents, and 
wetting agents. 
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